This study is aimed at determining the patterns of CT referral and hence its utilization by physicians in the South-South region of Nigeria within a 2year period. Despite its vast clinical applications, Computed Tomography scan is not readily available in developing countries like Nigeria, and awareness of its clinical applications based on anecdotal evidence is rather poor among physicians. A total of 450 scans were referred made up of 273 males (60.66%) and 177 females (39.33%).Majority of patients were within the age range of 41-50 years representing 20.4% of all referrals. Brain CT is the most frequently requested with intracranial hematoma as the most common finding. The majority of all scans taken within this period were referred by neurosurgeons 43.1% (194), followed by general practitioners 33.33% (150). Analysis of clinical indications showed hematoma to be the highest reason for Brain CT referrals 17.4%(47; thoracic mass for chest CT, 37.5% and abdominal pain (21.3%) for Abdominal CT referral. Abnormal findings were identified in 25% of all brain CT's performed and 40% of all other cases studied for the rest of the body. The study showed a relatively poor referral rate of CT among physicians in the South-South region of Nigeria. This study recommends proper sensitization of doctors on the wide clinical applications of CT, an improved Health insurance scheme to ensure better access to modern diagnostic tools by patients ,as well as training of radiographers and doctors on the clinical utilization of CT scan results.
Since its introduction in the 1970s, computed tomography (CT) has been shown to have wide applications within all the radiological subspecialties [Lowe and Kay, 2006] . Indeed, so successful has CT become, that it has effectively replaced many other radiological procedures (e.g. lymphangiography), catheter arterial and venous angiography of the brain and spine [Zeman et al., 1995] Furthermore, as CT becomes more and more widely accepted, it has become a primary imaging technique in its own right. New applications and clinical roles for CT have emerged in the last few years including CT angiography, pulmonary embolism detection, the diagnosis of abdominal pain and appendicitis and the investigation of renal colic [Van Erkel et al., 1996; Mindelzun and Jeffrey 1997] .The use of multidetector techniques and improved multiple reconstructive algorithms have introduced newer opportunities in the use of computed Tomography for diagnosis of pathologies of the brain, spine, orbits, fractures and vascular system. [Teasdale, 2007] Although there is still a place for radiologists with particular expertise in the technical aspects of CT and the interpretation of cross-sectional anatomy, it is now virtually impossible to practise radiology in any of the subspecialties without access to CT and a fair understanding of its capabilities. Despite its advantages, attempts have been made to re-evaluate the use of CT, particularly in terms of cost and radiation dose [Saini et al., 2001] , and costeffectiveness in specific diagnostic settings [Romero et al. 2008] .There is ample evidence based on studies in other countries, which have shown that the judicious application of diagnostic tests such as CT and ultrasound and MRI results in a more costeffective strategy than the clinical exam [Axelrod et al., 2000; Fuji et al., 2000; Pena et al., 2000; Pena et al. , 1999) .In spite of this evidence, the results of a cost-effectiveness study cannot be extrapolated readily, considering cost differences in different health systems [Bryan and Brown, (1998); Drummund e.t al. ,1992) . In recent years, we are witnessing a crisis in the health care systems around the world as different countries are faced with the need to control health care costs while attempting to provide high quality care. One of the main reasons for the increase in health expenditure is the high cost of medical diagnostics procedures such as computerized tomography (CT) and magnetic resonance imaging (MRI) [Oppenheimer and Avni 2010] and there is obvious need to ensure that the benefits derivable justify their cost.
Despite its vast clinical applications, this modality is not readily available in developing countries like Nigeria, and awareness of its clinical applications based on anecdotal evidence is rather poor among general practice physicians and health-care providers. Nigeria is a country of over 120 million people with 36 states and a federal capital territory. Less than thirty (30) CT machines are in active use in Nigeria as at August 2009 [NNRA, 2009] with 65% owned by the Federal government, 5% by State government and 30% by private establishments. This difference in acquisition could be attributed to high cost of machines, maintenance, and poor awareness of its multifunctional attributes. This study is aimed at determining the patterns of referral and hence the utilization of this very important imaging modality by physicians in the South-South region of Nigeria.
MATERIALS AND METHODS:
A non-experimental retrospective design was adopted. Secondary data which includes all referral forms and results (radiological reports) of the CT investigations were obtained for the study. A sample size of four hundred and fifty (450) The data was collected from the referral forms and information obtained include demographic information (such as age, sex), specialty of doctor initiating the referral, the reason for the referral, the provisional diagnosis and the radiological diagnosis.
All referral forms for this period were collected, and data entry and analysis were performed using epi info 6.0 and SPSS-PC statistics software version 14, to carry out standard statistical tests such as Chisquare and t-tests). A p< 0.05 was used as criteria for statistical significance.
In the 48-month period, a total of 450 scans were performed. Of these, males represented 60.66% (273) while females represented 39.33% (177) of the total sample size as seen in table 1. Furthermore, the males constitute a greater population in all ages except for the ages ranging from 21-30years. However CT referrals for patients within 41-50 years, had the highest occurrence 20.4% (92) A total of ten (10) types of scans were identified in this study, and out of these classes, brain CT had the highest referral rate 63.8% (287) as deduced from table 3. However CT scan of the orbit constituted the lowest referrals 1.11% (5) from clinicians. The majority of all scans taken within this period were referred by neurosurgeons 43.1% (194). This is followed by general practitioners which had a significant referral rate 33.33% (150). Self referral CT investigations were seen to have an appreciable rate in this study, 4.4% (20).
DATA PRESENTATION:
The most frequent clinical indication for brain CT is hematomas 17.4% (47) and the least, embolic stroke 1.03% (3). Abdominal pain (21.3%) was the most frequent reason for Abdominal CT referral while the least from urolithiasis 3.3% (2). Suspected cervical fracture was the most frequent reason for Neck CT referral (58.8%). Approximately 40% of all referrals showed abnormal findings for brain CT with 25% abnormal outcomes.
DISCUSSION:
Physicians are often required to make decisions regarding referrals for CT. This decision is based on multiple factors such as medical history, physical exam, patients request and other medical considerations [Shrimpton and Wall ,1995] . Other considerations may be the risk involved when contrast agents are indicated, exposure to radiation, the cost of the test. In our study, a total of four hundred and fifty patients were referred for CT scan of several body parts. This number if compared to the population and number of physicians indicate a poor referral rate from physicians within the 2-year period under study. This finding is at variance with a recent research which shows a rapid increase of CT referrals in the United Kingdom and other European countries [Shrimpton and Wall 1995] . The difference may well be due to poor knowledge of the potentials of CT, compliance and ability to pay. In recent times, brain CT has been the most frequently requested part of the body in the world (JAMA 1982) . This is in agreement with our study as brain CT amounts to 63.8% of the total referrals in this study. The greater occurrence of haematomas especially due to RTA was identified in this study. This is majorly due to the widespread use of motorbikes for commercial transport purposes within the period of this study. This does not agree with a study from Israel by Shvartzman et al.. (2010) which shows that headache is the main clinical indication for brain CT.. Out of the 287 brain CT cases, 182 (63.4%) result showed abnormal findings which majorly corresponds to the pre-CT diagnosis and 105 (36.6%) showed normal findings.
A total of 42(40.0%) of the normal findings were of pre-CT diagnosis for seizure disorders.
Abdominal CT is also known to be among the frequently referred modality which corresponds to our study as it followed after brain CT. Acute abdominal pain is a common presenting symptom in the emergency department and has many underlying causes [Mayo-Smith et al., 2002] .
Our study is in agreement with another study in the UK by Levine (1985) , Although abdominal radiography has traditionally been considered an essential parts of the work-up in patients with acute abdominal pain, the results are often non specific [Mc Cook et al. , 1982; Marineck, 2002] . The majority of cases referred abdominal CT were emergencies especially when ultrasound is not very definitive in its findings. In this study, 38(62.3%) abdominal CT's show abnormal findings while 23(37.7%) showed normal findings. Cases for abdominal pain yielded the highest occurrence of normal findings 10(43.5%).
Orbital CT scans as well as that of the pelvic region are not commonly referred, as this may be attributed to radiation protection measures since other investigative modalities could be employed. However, most abdominal CTs include a significant portion of the pelvic region [Di Marco and Renston, 1994] .
Computed tomography (CT) scans are used extensively to investigate chest disease because of their cross-sectional perspective and superior contrast resolution compared with chest radiographs. These advantages lead to a more accurate imaging assessment of thoracic diseases [Simpson and Hartrick, 2007] .
However in our study, CT for thoracic masses constituted the highest percentage of the results having normal findings 11(44.0%). It is however noted that these patients had undergone chest x-ray. This disparity between the chest x-ray and CT findings may be attributed to low index of suspicion based on plain film report.
In this study, it was observed that out of all CT, 177 cases that turned out normal findings, 100 (56.5%) were referred by general practitioners. This is attributed to poor knowledge of the indications for CT scanning similar to a previous study [Simpson and Hartrick, 2007] .
This can be improved if there is for good communication between the radiologist, specialist doctors as well as general practitioners in deciding the appropriateness of a referred CT investigation.
CONCLUSION:
In this study, CT referral rate is low as compared to other countries especially in UK, Europe and Australia. This may be due a perceived lack of awareness of the potential clinical benefits and diagnostic capabilities among physicians in this cohort. Although the cost of CT investigations are relatively high, poor access to health insurance in Nigeria, implies that most patients pay directly for the test. This may be a contributing factor to the low referral rate of physicians who obviously would consider affordability of their patients.
This study recommends proper sensitization, through seminars to educate doctors and health-care providers on the wide clinical applications of CT. An improved Health insurance scheme would ensure better access to modern diagnostic tools by patients who would no longer bear the cost directly.
Finally, with high referrals for CT brain, improved training of radiographers and doctors is needed on the clinical utility of computed tomography.
